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MONTH(S) FROM 



P TsVoRTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3_ 

mailing date of this communication. statutory minimum of thirty (30) days will be considered timely. 

:r^r^:rs:rr , rrrrrr:r , -t.'^-- 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 ) □ Responsive to communication(s) filed on 

2a) □ This action is FINAL. 2b)53 This action is non-final. 

3) D Since this application is in condition for allowance ^J* ^^/E^r^ *" ^ * 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11, 453 

Disposition of Claims pending |n the app|ication 

4) 53 Claim (s) 1-41 . 



4a) Of the above, claim (s) 
5)D Claim (s) 



6) 5(1 Claim(s) 1-41 

7) D Claim (s) 

8) D Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction and/or election requirement. 



Application Papers 

9)D The specification is objected to by the Examiner. 

ic/arp a) □ accepted or b)D objected to by the Examiner. 

10) D The drawing(s) filed on 's/are a) u accepiea o 

ADolicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Applicant may q approved bp disapproved by the Examiner. 

1 1) K The proposed drawing correction filed on Aug U, <w is. diw w 

If approved, corrected drawings are required in reply to this Office action. 

1 2) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) D Acknowledgement is made of a claim for foreign pnonty under 35 U.S.C. § 119(a) (d) or If). 
a)D All «□ Some* c)D None of: 

1 □ Certified copies of the priority documents have been received. 

2 □ Certified copies of the priority documents have been received in Application No. • 

3. □ Copies of the certified copies of ^^^f^^^^^ Nati ° na ' ^ 
application from the International Bureau (PCT Rule l /.ziau. 
•See the attached detailed Office action for a list of the certified copies not rece.ved. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 
a) □ The translation of the foreign language provisional application has been rece.ved. 

15) K Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§120 and/or 121. 

Attachmentls) s^nma^ (PTO-41 3) Paper No(s). 

1 ) 53 Notice of References Cited (PTO-892) ^ 
„ . _ . mrLaAm 5) □ Notice of Informal Patent Application (PTO-1521 

2) □ Notice of Draftsperson s Patent Drawrng Review (PTO-948) »1 LJ " 

3) $ information Disclosure Statement) (PTO- 1449) Paper No(s). 6) □ Other: _ _ _ 
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1. Claims 4, 5, 21, 22, 32, 33 and 38 are objected to under 37 CFR 1.75(c), as being of 

improper dependent form for failing to further limit the subject matter of a previous claim. 

Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 

dependent form, or rewrite the claim(s) in independent form. 

Claims 4, 5, 21, 22, 32 and 33 only recite the functioning of the claimed apparatus during 

its intended operation, and the contents of the claimed apparatus during its intended operation; 

such does not set forth additional structure of the claimed apparatus and relates only to the 
intended use of the claimed apparatus, which does not patentably distinguish the claimed 
apparatus structure, and therefore does not further limit the subject matter of the apparatus 
claims. Note that intended use has been continuously held not to be germane to determining the 
patentability of the apparatus, In re Finsterwalder, 168 USPQ 530. The manner or method in 
which a machine is to be utilized is not germane to the issue of patentability of the machine itself, 
In re Casey, 152 USPQ 235. Purpose to which apparatus is to be put and expression relating 
apparatus to contents thereof during intended operation are not significant in determining 
patentability of an apparatus claim, Ex parte Thibault, 164 USPQ 666. 

Claim 38 only recites a limitation regarding the product intended to be produced by the 
claimed apparatus; such does not set forth additional structure of the claimed apparatus and 
relates only to the intended use of the claimed apparatus, which does not patentably distinguish 
the claimed apparatus structure, and therefore does not further limit the subject matter of the 
apparatus claims. 
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2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

3. Claims 1-5, 16, 18-24, 27, 29-33, 37, 38 and 41 are rejected under 35 U.S.C. 102(b) as 
being clearly anticipated by Ochiai et al. (U.S. Patent 5,643,831; col. 4, lines 57-60, and col. 6, 
lines 16-17). Note that Ochiai et al. clearly teach that the mold substrate plate is heated (col. 4, 
line 66), inherently teaching a heating element (claim 24) to accomplish such a heating function. 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

manner in which the invention was made. 

5. Claims 6-11, 17,25, 26, 28 and 34-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ochiai et al. (U.S. Patent 5,643,831). 

Ochiai et al. '831 teaches the mold apparatus substantially as claimed, except for the 
cavity depth being "about 28 micrometers" (claims 6, 25, 34), except for the protective layer 
thickness being "from about 200 Angstroms to 5 micrometers" (claims 7, 26, 35), except for the 
particular shape of the cavity (claims 8-11, 36), and except for the mold substrate comprising 
ceramic material (claims 17 and 28). 



Application/Control Number: 09/708,932 
Art Unit: 1722 



Page 4 



However, Ochiai et al. '831 explicitly discloses cavity depths of 70 to 100 micrometers 
(col. 6, line 62), and further discloses the relationship between cavity depth and the length of the 
side of the cavity mouth (col. 6, lines 63-67), including graphically correlating the side length to 
cavity depths of between 0-100 micrometers (as clearly shown in Figure 13), and Ochiai et al. also 
discloses the utility of forming solder bumps having a thickness of "several tens of m" (col. 2, 
lines 38-39); therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Ochiai et al. by providing a cavity depth of about 28 pa, since Ochiai et 
al. recognize the utility of solder bump products of similar thickness, and since Ochiai et al. 
disclose side lengths of the cavity mouth for a range of cavity depth which clearly overlaps the 
claimed cavity depth (see Figure 13). 

Additionally, Ochiai et al. '83 1 (Figures 2-3) shows a protective layer thickness 
approximately corresponding to the upper end of the claimed thickness range. Therefore, it 
would have been obvious to a skilled artisan to have provided the silicon mold substrate with a 
silicon oxide or silicon nitride protective layer by oxidizing or nitriding the silicon mold substrate 
to a protective layer thickness within the claimed range in order to inexpensively produce the 
protective layer and to minimize altering the cavity shape/depth by the protective layer. 

With regard to the shape of the cavity, trapezoidal, hemispherical, square and rectangular 
shaped cavities are conventional in the molding art for mold cavities for producing solder balls, 
and therefore it would have been obvious and well within the level of ordinary skill in the art to 
have provided the wedge-shaped, rhomboid-mouthed cavity of Ochiai et al. '831 in such 
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conventional shapes, since each of the cavity shapes has recognized utility for forming solder 
balls. Furthermore, mold substrates formed of ceramic material are also conventional in the 
molding art for mold substrates for producing solder balls, and therefore it would have been 
obvious and well within the level of ordinary skill in the art to have provided the mold substrate of 
Ochiai et al. '83 1 of a ceramic material, since such is a recognized equivalent to silicon for use as 
a mold substrate for producing solder balls. 

6. Claims 12-15, 39 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ochiai e. al. (U.S. Paten. 5,643,83 1) in view of Bolstad (U.S. Paten. 2,979,773; column 2, lines 
5-14). 

Ochiai e. al. '83 1 teaches the mold apparatus substantially as claimed, including disclosing 
that the mold substrate plate is heated (col. 4, line 66), except for disclosing a heater strip or 
plural heater strips located on another surface of the mold substrate. Bolstad discloses heater 
strips for efficiently providing heat to a semiconductor mold material 22. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Ochiai et al. by 
providing heater strips on the exterior of the mold substrate, as suggested by Bolstad, in order to 
efficiently provide heat to the mold substrate plate as desired by Ochiai et al. 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

8. Any inquiry concerning this communication or earlier 
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examiner by telephone are unsuccessful, the examiner's supervisor, Ivh. Jan Snbaugh can be 
reached at (703) 308-3829. The fax phone number for thus Group is (703) 305-7718. 

Any inquiry of a general nature or relating to the status of this application should be 
directed^ the S receptionist whose telephone number is (703) 308-0651. Any mquiry 
S t th intents or papers filed in this application, other than issues of substance requiring 
SJS^oS Examiner' should be directed to the Customer Service Office, Technology 
Center 1700, whose telephone number is (703) 306-5665. 

/aFAMES MACKEY 
MACKEY/jpm i/ pRIMARY EXAMINER 

June 28, 2002 ART UNIT 1722 
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